Introduction
The national mean concentrations of organochlorine pesticides and similar compounds which occur at low levels in human body fat have been taken as a convenient and valid index of the average overall degree of exposure of the population to such substances. The study reported here is the fifth in a series of surveys similarly designed and conducted, the others covering the years [1963] [1964] (Egan et al. , 1965 (Egan et al. , ), 1965 (Egan et al. , -1967 (Abbott et al. , 1968 (Abbott et al. , ), 1969 (Abbott et al. , -1971 (Abbott et al. , 1972 (Abbott et al. , ) and 1976 (Abbott et al. , -1977 (Abbott et al., 1981) . These repeated studies allow any trends in concentration to be monitored and assessed in relation to the changing availability and usage of the compounds concerned.
In this survey chlorobenzene compounds have been determined, in addition to organochlorine pesticides and polychlorobiphenyls, because of their wide usage and similar properties to organochlorine pesticides.
Experimental methods and materials
Between December 1982 and October 1983, 187 samples of human body fat were collected at necropsy from subjects over 5 years old during the course of routine examinations by pathologists throughout the UK. In addition, four similar samples from infants less than 4 months old were received. All specimens were placed in specially cleaned and prepared glass phials and stored at -20°C until analysis. The samples were examined by the gas-liquid chromatographic procedure recommended for analysis of animal fats by the Committee for Analytical Methods of the Ministry of Agriculture, Fisheries and Food (Panel, 1979) . All extracts, after clean-up, were fractionally eluted from silica gel to separate polychlorobiphenyls, hexachlorobenzene and other chlorobenzenes and most of the p,p'-dichlorodiphenyldichloroethene [p,p'-DDE, a metabolite of p,p'-dichlorodiphenyltrichloroethane (DDT)] from the other residues (Holden & Marsden, 1969) . The semiquantitative assessment of the concentration of polychlorobiphenyls was based on a comparison with Aroclor 1260. The identities of the major residues found were confirmed by the use of a Hall electrolytic conductivity detector operated in the halogen mode and also, in some instances, by chemical means (Department of Industry, 1980). Table 1 shows the combined results for all samples obtained from subjects over 5 years old, together with the percentage of samples containing residues. For each residue, the distribution of results among the samples showed some skewness and therefore geometric means have been included for the major residues. Table 2 shows the results for the subjects over 5 years old, subdivided according to sex, for this and the previous study carried out in 1976-1977 (Abbott et al. , 1981) . There is very little difference in the residues detected in female and male subjects. Comparison of the results shows that the downward trend forp,p'-DDT and dieldrin continues, as previously observed (Figure 1 ). These decreases in concentrations probably reflect the continuing restrictions on the use of DDT, dieldrin and aldrin by the UK and many other countries and the effects of the EC Directive prohibiting the sale and use of the plant-protection products containing certain active substances (EC Council Directive, 1979) . This observation is also supported by the decrease in the mean concentrations of p,p'-DDE. Similar reductions have been observed in the daily intake from the average diet in the UK (MAFF, 1982) . The reductions in hexachlorobenzene concentrations since the last survey are more difficult to explain as these residues cannot be attributed with any certainty to any particular source. The only residues which appear to show a slight increase since the previous survey are the polychlorobiphenyl compounds. This may, in part, be due to the difficulty in computation of the amounts of these complex residues. The proportion of samples containing over 1 mg of polychlorobiphenyls/kg was 34% as compared with 16% in the last Table 2 Distribution of residues of organochlorine compounds in fat of subjects over 5 years old during [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] (mg/kg) T is less than 0.01 (< 0.1 for polychlorobiphenyls) NA = not available survey and, apart from one unusually high value of 6.9 mg/kg, reached a maximum of 2.6 mg/kg. Chlorobenzenes other than hexachlorobenzene were also determined in this survey, the only one which occurred with any frequency beingp-dichlorobenzene. This is used as a moth repellant and deodorant. The mean concentration found is similar to that reported by Jan (1983) for samples taken in Yugoslavia. Morita & Ohi (1975) found that all samples of human fat taken from residents in the Tokyo metropolitan area contained p-dichlorobenzene, the mean concentration being 2.3 mg/kg. Table 3 shows the distribution of organochlorine residues in female and male subjects by geographical location. This is based on an arbitrary division into four areas: England south of a line drawn from the Bristol Channel to the Wash; England north of this line together with Wales; Scotland; Northern Ireland. Differences according to sex in concentrations of r3-hexachlorocyclohexane (3-HCH) were greatest in samples from Scotland, where the mean concentration in female subjects was higher than that in female subjects from other areas. For all areas the mean concentrations of polychlorobiphenyls were higher in male than female subjects. Table 4 gives the distributions of the results for each compound by age, sex and concentration. For all compounds, except polychlorobiphenyls, the over 60 years 4 Distribution of residues of organochlorine compounds in human fat by age, concentration and sex (1982) (1983) . Results are given in percentages age group showed more results in the higher ranges than subjects in the 5-40 and 41-60 years age groups and more results were in the higher ranges for females than for males. For polychlorobiphenyls, males in the 5-40 years age group showed an appreciable proportion in the higher ranges. Table 5 gives the results of the analysis of samples from infants under 4 months old. These confirm that residues occur in newly born infants but the results are too few to allow any other conclusions to be drawn. At the time of sampling, information was requested on whether the subjects were smokers or non-smokers. Details were received in respect of 108 samples out of the total of 187. Table 6 shows a comparison of the concentrations of the main residues in samples from smokers and non-smokers. There is very little difference between the mean concentrations, but there is a tendency for the female smokers to possess higher residues. Domanski et al. (1977) found no relation between smoking habit and residues of DDT found in fat from residents in Pennsylvania and North Carolina, but residues of dieldrin were marginally greater for the male smoking group than for the non-smoking group of subjects.
Results and discussion

Conclusions
The results show a continuing decline in the concentrations of p,p'-DDT and dieldrin, as observed from the previous surveys, together with a reduction in the Table 6 Concentrations of organochlorine compounds in human fat according to smoking habits, [1982] [1983] Figure 1 shows the trends for the mean concentrations of the main residues over the 20 years that these surveys have been carried out. In Table 7 the results of the present survey for subjects over 5 years old are compared with those reported elsewhere in recent years. This shows that the concentrations of organochlorine pesticides and polychlorobiphenyls in human fat samples from residents in the UK are, in general, appreciably less than those reported for other countries.
